The effect of tumor CEA content and tumor size on tissue uptake of indium 111-labeled anti-CEA monoclonal antibody.
This study was undertaken to determine the effect of tumor size and tumor carcinoembryonic antigen (CEA) content on the uptake of indium 111 (111In)-labeled anti-CEA monoclonal antibody in nude mice bearing xenografts. The tumor cell lines were WiDr, SW403, and LS174T, human colon cancer derivatives. The murine breast carcinoma cell line EMT-6 was used as a control. Tumor CEA levels (ng/g of tumor +/- standard error of the mean [SEM], measured by enzyme immunoassay (EIA) were: EMT-6, 0; WiDr, 105 +/- 5.7; LS174T, 2052 +/- 198; SW403, 17,575 +/- 1,785. The 111In-labeled monoclonal antibody was injected intravenously into mice bearing a single tumor. At 48 hours postinjection, scintiscan was performed, and the mice were killed so that biodistribution studies could be performed. The uptake of the monoclonal antibody was expressed as percent injected counts per minute per gram of tissue +/- SEM. The non-CEA-producing tumor, EMT-6, showed the lowest tumor uptake (1.4 +/- 0.3). WiDr, an intermediate CEA-producing tumor, showed some tumor uptake (16.4 +/- 1.5). The high CEA-producing tumors, SW403 and LS174T, had high tumor uptake (29.5 +/- 5.0 and 51.1 +/- 6.1, respectively). Biodistribution and scintiscan quality were closely related. Although LS174T had the best tumor uptake, SW403 had the highest CEA tumor content, indicating tumor CEA content cannot entirely predict scintiscan and biodistribution results. Tumor-to-blood (T/B), tumor-to-liver (T/L), and liver-to-blood (L/B) ratios were calculated for each animal and compared with tumor size. It was found that T/L had a negative correlation with tumor size (r = -0.72) and L/B had a positive correlation with tumor size (r = 0.94). These ratios may be useful clinically to follow response to therapy.